The English articles, the, indefinite a/an, and zero can be troublesome for English language learners. Thomas [1] demonstrated that English second language (L2) learners from first languages (L1) that do not have the equivalent of an article system encounter problems using articles. Ionin and Wexler [2] found that such learners fluctuate between definiteness and specificity. This study examined English L2 article use with Taiwanese English learners to determine the potential factors influencing English article substitution and error patterns in their academic writing. The corpus-based analysis used natural data collected for the Academic Writing Textual Analysis (AWTA) corpus [3] . A detailed online corpus tagging system was developed to examine article use, covering semantic (specific and hearer knowledge) as well as the other features of the English article. The results indicated that learners overused both the definite and indefinite articles but underused the zero article. The definite article was substituted for the indefinite article in specific environments. Although no significant difference existed between specific and non-specific semantic environments in zero article errors, a significant difference emerged between plural and mass/non-count nouns.
Introduction
The use of cohesive devices in writing is a well-researched topic in second language acquisition research, taking on a greater significance in recent years as increasingly more students are being asked to present their work in English, thus pointing to the need for greater accuracy and cohesion in students' writing. Errors within the article system (i.e., a, an, the, and the zero article) have been noted in studies examining L2 learners' writing, and such errors can be found in advanced learners' texts as well [4] . To put this issue into perspective, a corpus study of 668 TOEFL essays from Chinese, Japanese, and Russian students found that 13% of sentences-or 1 in every 8 noun phrases-had article errors [5] .
Research into article errors has revealed that English article errors by English learners may be due to an inability to require the semantic feature of specificity [6] [2] resulting in the overuse of the definite article in specific environments or it may be a pragmatic deficit [7] , when learners overuse the definite article due to extra-linguistic features such as world knowledge. Other studies [8] [9] [10] have investigated noun countability and its influence on article errors.
Although previous research has examined Mandarin English L2 article use in spoken discourse [11] [12] or article use in a cloze test [4] [13] , only [7] have investigated texts from Mandarin L1 English learners. They concluded that Mandarin L1 English learners had both a grammatical and pragmatic deficit. However, in that study, only the semantic features of the articles were examined and essays were completed with time restrictions.
The aim of this study is to identify the features that influence students' article use or misuse. We first noticed the frequency of article errors in undergraduate writing while tagging cohesion errors for the Academic Writing Textual Analysis (AWTA) [3] corpus, an online corpus of Taiwanese undergraduate writing. Although the article errors did not seriously impair communication, they nevertheless interrupted the flow of the writing. Consequently, it was felt that the reasons for these errors deserved further attention.
To investigate the factors that influence article errors, this study will ask the following questions:
1. What is the influence of specificity and definiteness on the English article substitution and error patterns in the academic writing of Taiwanese college students? 2. What other potential factors influence English article substitution and error patterns?
Literature review
English has three articles, the definite, indefinite, and zero, which have a wide range of semantic and syntactic functions in discourse [11] . A widely used theory related to English article use is [14] . According to Bickerton, English noun phrases (NPs) can be classified according to two features: specific reference [+/-SR] and hearer knowledge [+/-HK]. Table 1 illustrates the four NPs. Many studies have shown that the failure to recognize [HK] has led to article errors in article production tasks [12] [4] and cloze tests [8] [15] . A more recent development in article system research was proposed by [2] . Based on their studies of Russian and Korean-two languages that do not have an article system-these authors proposed that articles are governed by semantic parameters. Their theory is known as the article choice parameter (p. 10).
Evidence for this comes from languages such as Samoan, which has different articles to indicate if a NP is specific or non-specific. English does not have the [+/-specific] setting, but instead has the definiteness setting [+/-definiteness]. Samoan uses the article le with specific noun phrases and se with non-specific, but does not mark definiteness [2] . The Samoan data analyzed by Ionin and Wexler demonstrate that definiteness may be irrelevant in languages like Samoan. Thus, the authors proposed the article choice parameter, which states that, "A language that has two articles distinguishes them as follows: The Definiteness Setting:
Articles are distinguished on the basis of definiteness; The Specificity Setting: Articles are distinguished on the basis of specificity" [2, p. 12]. Table 2 ).
Although studies indicate that the fluctuation hypothesis correctly predicts L2 output [13] , it has been criticized for several reasons. First, the fluctuation hypothesis does not take the zero article into account. For many first mention mass and plural nouns, specificity-as in first mention singular nouns-can be a semantic feature of zero article NPs, so the fluctuation hypothesis should also be able to predict error types.
Definite article in English and definiteness in Mandarin Chinese
Hawkins [16] initially based his location theory on previous article studies and subsequently revised his theory [17] . that are available to the speaker/hearer via discourse sets that contain information about a certain situation or event. These p-sets are associated knowledge shared by the discourse participants and can be accessed from present or prior discourse, the local environment, shared knowledge, or general knowledge. The main point of the p-sets is that they allow the hearer or reader to accept information as definite. In Mandarin Chinese, only NPs that are referential (used to refer to an entity) can be definite or indefinite. A definite NP refers to a noun that a speaker/writer thinks is known to the hearer/reader whereas an indefinite NP is used for nouns the speaker/writer believes the hearer/reader does not know. If a NP has or can be used with a classifier, it is seen as referential; if this classifier is a demonstrative, the NP is definite [18] .
Definiteness is also marked in Mandarin by word order, as Mandarin is a topic-prominent language. This means the topic appears sentence initial and shows either known information or generic uses, such as referring to an entire class of objects. The second part of the sentence is the comment, which contains new information [11] . [21] found evidence that English learners misused articles in specific, discourse-first locations.
English articles in second language acquisition studies
Moore [11] found that intermediate/advanced Mandarin Chinese subjects tended to overuse the indefinite article in both a cloze test and an oral narration task. Most of the indefinite errors occurred in a for the errors during the cloze test, but zero/the accuracy was almost the same during the narration task. Lee [4] found that for definite article error types, the for zero errors were more common in front of unique common nouns and in specific contexts.
More recently, [7] carried out a corpus study into article acquisition in Spanish and
Chinese English L2 learners. The definite article was overused in specific contexts, but the zero article was also overused demonstrating issues related to noun countability. They suggested that the overuse of the definite article was a pragmatic problem as the writers did not consider the readers knowledge, while noun countability was seen as a grammatical problem.
Noun countability and English articles in SLA studies
Noun countability has been an issue in article acquisition, especially for learners from languages that do not use an article system [22] [8] [9] . Using a cloze test, Yoon [9] found that Japanese learners had problems with indefinite for zero errors, especially with mass/non-count nouns. Goto-Butler [8] found that noun countability was also a source of errors with Japanese participants and mass/non-count nouns could influence definite article errors. Furthermore, Snape [10] found that Japanese L1 English L2 learners made more errors with the definite article within plural and mass contexts compared to singular contexts. For Mandarin L1s, Hua and Li [22] found that participants were able to distinguish between countable and uncountable nouns in English L2 but were more accurate with abstract nouns.
Methodology
A total of 30 students participated in this study. The students were juniors who had attended writing class with the same instructor for four semesters. These participants were chosen for several reasons. Participants who had taken writing class with the same instructor were needed in order to avoid the effect of different writing instruction. In addition, all participants had received the same length of writing instruction. Although an earlier pilot study had shown no longitudinal effect, some of the essays may have been too short to provide an adequate amount of tokens; thus, it is possible that longitudinal changes could affect article accuracy. In order to control for this, the participants had to be students who had a similar amount of exposure to writing instruction.
The corpus consisted of 30 argumentation essays, with a total of 28,020 words. Only 30 essays were coded due to time limitations. Unlike automatic parsing, the article types and error types had to be coded manually. The pilot study revealed that shorter essays did not contain enough articles and article errors. Therefore, argumentation essays were coded, because their lengths ranged from 789 to 1,449 words, resulting in a mean of 980 words per essay. The original drafts of the essays were coded because they had not been corrected by the student, instructor, or peers.
To explore article use and error patterns in Taiwanese students' EFL academic writing, a coding scheme was developed to annotate the data with linguistic information. The coding scheme is based on a modified version used by Moore [11] .After investigating other schemes, Moore's [11] was found to be the most comprehensive system as it was based on article research conducted by Hawkins [16] , and Robertson [12] . This coding scheme has many advantages over the other schemes used in SLA article research because it combines the semantic environments, the definite article types identified by Hawkins [16] , and the language transfer features described by Robertson [12] . The coding scheme was needed for a larger investigation into English article use. Although this scheme follows the procedure described by Moore [11] , it was sometimes necessary to make some adaptations or collapse some of Moore's categories.
In terms of coding, Figure 1 shows a brief diagram of the actual data as they would appear in the window of the corpus. The tagging system and AWTA corpus are described in detail in [23] . The first pair of brackets indicates the meta-linguistic tag used in the corpus and the annotation shows either the article type or the error type after the equals sign. The original text is in the arrowed brackets, followed by the meta-linguistic information to make the tags clear in the reviewing process. The tagging system works as follows: Inside the bracket is the name of the article (e.g., the semantic or article type); information regarding whether it is used correctly is indicated by the letters Y or N, which represent correct and incorrect use. This is followed by a number indicating the general error type. For example, in<tag D PN N annotation="2 ">, the D is a definite article, PN stands for plural noun, which is the error type, N indicates an article error, and 2 is the code number for definite for zero specific errors. In this way the article error can first be identified and meta-linguistic information can be added. To deal with the repetition of a NP, which is often necessary when writing as it has a cohesive function [23] -although overuse or repetition can be interpreted as an immature writing style,-a types/token distinction was used. Here, token counts refer to the frequency of a particular word or phrase whereas type refers to the occurrence of a distinct word or phrase in a text. In terms of errors, token counts would record the same error throughout the text, whereas type frequency would only record a mistake once. Therefore, if tokens were classified as errors, it would present an inflated picture. This paper only coded the types to avoid inflating the number of errors.
Once the coding procedures were decided, the data were coded for errors as article errors are often discourse dependent, making it necessary to read the essays first without the distraction of tagging every English article. All the errors were highlighted and subsequently coded according to their error type. Next, the essay was coded for article use, starting with the definite article, followed by the indefinite, and then the zero article. This was done to collect information for related research into L2 English article use. The annotation system consisted of two main parts: the semantic and pragmatic relations of each article and a description of the common error patterns.
Article error types can tell a researcher a lot about what kind of articles the participants were using in their writing [24] . The most important contribution is that they can indicate if any patterns of underuse or overuse exist or if the errors are purely random. All together, 37 possible error types were identified. Article errors in the text that could not be tagged according to the error system were labeled "unclassified"; these included definite and indefinite articles that were erroneously used outside the NP, meaning they were general errors, not errors within the article system. Furthermore, it was presumed that these were writing mistakes as there was no pattern to the errors.
Cohen's Kappa analysis was used to measure inter-rater reliability. In the inter-rater procedure, the second coder was trained to use the corpus over three essays. If agreement was not reached, the two coders discussed the coding problems, and extra training was provided as necessary. In this study, 20% of the data was randomly selected from the argumentation Many studies have showed that it would be better for the hearing disabled to have ＜tag D IA N annotation="5"＞the＜/tag＞ cochlear implant at an early age. Also, if implanted the cochlear implant at the age one to two, their language learning could come out of great improvement. However, the situation now seems that the elder people who are more than 55 years old, are not suitable to have the cochlear implant. They are usually told only to use ＜tag D PN N annotation="2 " ＞the＜/tag＞ hearing aids for that most people think it would be too late for them to have the implantation. essays and coded by the two raters. The Kappa statistic was calculated at 0.332, which indicates a fair level of agreement between the two raters.
Results
This section explains the rationale and formulas for reporting accuracy and presents the accuracy of the three articles. Following this is a description of the distribution patterns of each article, including the semantic and structural functions. After the essays had been tagged, the data was checked for inter-rater reliability, and then the raw frequency counts for each error type were computed.
In order to report the frequency of the article errors, the data had to be normalized to allow data from different texts to be accurately compared. As the lengths of the essays differed between participants, reporting the raw frequency counts would not present an accurate account of the errors. In a longer text, there are more opportunities for errors to occur, so 'normalization' is a formula that adjusts the raw frequency counts so that texts of different lengths can be compared [26] . In normalization, the raw frequency counts are In this formula, there are 26 definite for zero errors in one essay. This is divided by the total number of words in the essay, and then multiplied by the mean essay length, giving a total of 24.98 errors per 980 words. If raw frequency counts are used, not only is it difficult to demonstrate a direct comparison, it can also present an inflated or deflated count. Table 3 The next section analyzes the influence of semantic NP environments, and countability in order to determine their effects on article errors as the effects of specificity and countability have been well documented as factors that influence L2 learners' article errors. Table 4 illustrates the frequency of the main article errors according to NP environment and countability. The highest frequency of errors can be found in definite for zero specific plural errors followed by the for specific indefinite a/an errors. These descriptive results suggest that specificity influences the frequency of the for indefinite a/an errors as more errors occur in specific NPs. The frequency of zero for a errors is low at 10.58% of total errors, but suggests that some participants have trouble using the correct article with singular and plural nouns. The number of a for zero and zero for the errors was not reported as their frequencies were very low indicating that this is not a problem for the participants. The frequency of definite for zero errors in both specific and non-specific environments indicates that specificity may not be the only influence on definite for zero errors.
Further statistical analysis was needed to investigate the influences on error types. It has been predicted that for English L2 learners with no article system in their L1, more errors are found in specific indefinite noun phrase environments [2] .To determine the effect of specificity on definite for indefinite errors, a paired sample t-test was conducted. As there are only two independent variables, a t-test could show if the difference between specific and non-specific the for indefinite a/an errors is significant. It revealed a significant difference Definite for zero non-count non-specific 16.14 6.47
The for A Specific 41.09 16.48 Note. N = 30 (N = shows the size of the data pool which is 30 subjects.) Table 5 presents the descriptive statistics for definite article for zero article errors where the four independent variables are definite for zero specific plural errors, definite for zero non-specific plural errors, definite for zero non-count/mass specific errors, and definite for zero non-count/mass non-specific errors. Some researchers [8] and [9] believe that in addition to semantic environments, the difference between count and mass/non-count nouns may have an influence on article errors. Due to this, more errors are expected with mass/non-count nouns than plural nouns. Also, due to the hypothesis [2] that specificity influences article errors, more errors are expected in specific NPs. It was suggested that a repeated measure ANOVA would be able to show any significant differences between NPs environments, and any differences between plural and mass noun errors. between specific and non-specific zero indicating that specificity is not a significant influence in definite for zero article errors. The implications of this are discussed in section 5. 
Discussion
The results indicated that Taiwanese college students majoring in English in this study had problems using the English article in terms of distinguishing between a definite and indefinite noun phrase. Correct article use in terms of noun countability was not a major problem for these writers. This section discusses the influence of specificity on article error patterns. First, the indefinite article is discussed, followed by the zero article.
Errors with specificity may stem from some participants' identification of a specific noun clause as definite, as predicted by the fluctuation hypothesis [2] . The fluctuation hypothesis predicts that writers whose L1 has no articles will overuse the definite article in specific environments until the correct article parameters are reset by exposure to the L2. The results of this study support the view that the definite article is overused in specific noun phrases with indefinite a/an as the results of the t-test show a significant difference between the for indefinite a/an errors, with more errors occurring in specific NPs. However, the fluctuation hypothesis also predicts overuse of the indefinite article with definite non-specific nouns (i.e., a for the generic errors). No such errors were evident in the results of this study, although only 54 generic indefinite noun types were counted in the data.
Zero articles not taking a generic, proper noun or idiomatic reading can be specific or non-specific in accordance with [24] 's specifications. The repeated measure ANOVA and follow up protected t-tests revealed no effect of specificity on definite for zero errors as no significant difference was found between specific and non-specific errors. Thus, unlike the indefinite article, specificity was not the only influence on the overuse of the definite article with zero articles. A misrepresentation of the pragmatic functions of the definite article is a possible reason for these errors and this will be discussed below.
The results demonstrate that the learners in this corpus lacked accuracy with regard to the zero article regardless of semantic type. As a result, the participants often compensated for this by using the definite article. errors with mass/non-count nouns. In other words, for the participants in this study, the influence of mass/non-count nouns is not a factor in English definite article errors.
As previously pointed out, Mandarin Chinese has different ways in which to indicate definiteness (e.g., demonstratives, discourse context, or word order). In English, the context-namely, the speaker's and hearer's knowledge of the context-determines whether a NP can be located by both participants. If the writer believes that the hearer is aware of the noun, the definite article is used. In other words, as [7] pointed out, a writer often takes the readers' knowledge into account when using the definite article.
According to Hawkins [17] , using the definite article enables the hearer to access the NP in the p-set (a set of knowledge known by the hearer/reader as being definite). The speaker/writer should use the definite article when he/she is confident that the other party knows that the NP is definite. A communication breakdown will occur if the speaker/writer uses the definite article erroneously or mistakenly believes that the hearer has such knowledge. The writers in this corpus may not have been falsely assuming that the reader had definite knowledge, but the writers may not be fully aware of how the definite article signals this knowledge and the resulting communication problems. Thus, errors with the definite article could be classed as errors regarding the pragmatic functions of the English definite article.
Although noun countability has been seen as a problem for English L2 learners, especially learners whose L1 does not have an article system [8] [9] , for the participants in this study, the number of errors in zero for a and a for zero contexts was relatively low (9.51% and 2.87% of the total errors, respectively). The majority of these types of errors (18) occurred with count nouns, indicating that the writer incorrectly analyzed the noun as a non-count/mass noun. These examples indicate that zero articles were substituted for the indefinite article. One reason for this was that the noun was incorrectly determined to be a non-count noun due to L1 influence. In Mandarin Chinese, all nouns are realized as mass/non-count nouns; as such, the countability feature of English nouns has to be acquired by these language learners.
When it comes to L2 writing, article use is often overlooked as it is often considered too difficult to teach all the features of the English article system [7] . The results of this study demonstrate that only certain aspects of the English article system need to be emphasized in college writing: the specific/definite distinction and the use of the definite article with zero nouns. For this it is suggested that reader awareness needs to be taught along side some of the uses of the definite article as this pragmatic feature is a major influence on English article errors.
This study helped with our understanding of the influence of specific knowledge, hearer knowledge and noun countability on English article errors in writing. Future studies need to investigate this across a larger corpus and different proficiency levels. It is also hoped that an English article teaching method can be devised based on the results of this study.
